Increased lysyl oxidase expression and collagen cross-linking during atrial fibrillation.
The aim of the study is to characterize the signal transduction leading to interstitial fibrosis in the pathogenesis of atrial fibrillation (AF) and atrial remodeling. Samples of the left atrial appendage (LA) from patients with AF showed higher collagen content (73 ± 5 vs. 38 ± 2 μg/mg protein) and 2.5-fold increased collagen crosslinking compared to patients with sinus rhythm (SR). Affymetrix-assays, RT-PCR and western Blot analysis revealed that LA of AF patients are characterized by increased lysyl oxidase (LOX) mRNA (218 ± 42%) and protein (253 ± 11%) expression. This was associated with increased expression of connective tissue growth factor (CTGF), fibronectin and Rac1 activity compared to SR. In neonatal cardiac fibroblasts, the Rac1 specific small molecule inhibitor NSC23766 prevented angiotensin II (AngII) induced upregulation of LOX (214 ± 16%) expression. Inhibition of CTGF by siRNA transfections completely inhibited AngII induced LOX expression. The LOX specific small molecule inhibitor BAPN prevented AngII and CTGF induced fibronectin expression. Left atria of transgenic mice with cardiac overexpression of Rac1 (RacET) that develop AF at high age exhibited upregulation of CTGF as well as LOX (187 ± 7%) and fibronectin (627 ± 146%) expression. Atria of RacET showed increased collagen content (28 ± 2 μg/mg protein) and crosslinking (10 ± 0.7) compared to wildtypes (20 ± 0.4 μg/mg protein; 5 ± 0.9). Left atrial myocardium of patients with atrial fibrillation is characterized by increased lysyl oxidase and fibronectin expression as well as collagen cross-linking. In cardiac fibroblasts, Rac1 GTPase mediates upregulation of fibronectin via LOX and CTGF. Inhibition of this signaling pathway may therefore represent a target for the prevention of fibrotic atrial remodeling.